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This is a continuing application of Application Serial 
No. 07/871,926 filed April 21, 1992' 

The invention relates to audio speakers for 
automobiles. More particularly, the invention relates to the 
placement of a low frequency audio speaker to effect improved 
frequency response in the interior of the vehicle with a trunk 
speaker that occupies negligible useful trunk volume. 

It has been known in the automobile speaker art to 
mount a speaker having low frequency response in a hole formed 
in the rear deck (package shelf) of the vehicle. However, 
this prior art configuration has the disadvantage that, in the 
front seat, a "hole" is usually experienced in the frequency 
response between 60-80 Hertz. This prior art configuration 
also has the disadvantage that, in the rear seat, an 
undesirable peak in the frequency response is usually 
experienced between 80-100 Hertz. The prior art configuration 
has the further disadvantage that; the speakers mounted in the 
rear deck reduce the calculated trunk volume of the vehicle. 

According to the invention at least one low frequency 
response speaker is within the trunk of the vehicle, above the 
trunk floor and outside any compartment containing a spare 
tire, preferably in a lower rear corner, but not attached to 
the rear deck and without speaker holes being cut in the rear 
deck. 

Other features, objects and advantages will become 
apparent from the following detailed description when read in 
connection with the accompanying drawings in which: 

FIG. 1 is a rear three-quarter view of an automobile 
showing speaker placement according to an exemplary embodiment 
of the invention; 

FIG. 2 is a rear view of an automobile showing speaker 
placement in accordance with the embodiment of FIG. 1; 



FIG. 3 is a graph showing a comparison between front 
seat frequency response according to the present invention and 
front seat frequency response obtained using the prior art 
arrangement ; 

5 FIG. 4 is a graph showing a comparison between rear 

seat frequency response according to the present invention 
with the frequency response obtained using the prior art 
arrangement ; and 

FIGS. 5 and 6 are top views and FIG. 7 is a rear view 

0 of a trunk helpful in understanding the useful trunk volume. 

With reference now to the drawings and more 
particularly FIG. 1, a speaker enclosure 9 is placed in a 
rearward section of the trunk 7 of the vehicle 1 above the 
trunk floor 8 and outside any compartment containing the spare 
5 tire. The speaker enclosure 9 is not, however, mounted to the 
rear deck 3 nor are speaker holes provided in the rear deck. 
As shown in the rear view of FIG. 2, placement of the speaker 
enclosure 9 is ^greferably^ in a corner of the vehicle trunk 7 

1 (here the left corner) occupying negligible useful trunk 
0^ volume . 

The speaker configuration of the invention has 
numerous advantages over the prior art. Since the invention 
does not require holes to be cut in the rear deck, 
transmission of road noise into the passenger compartment is 

5 reduced. The package shelf does not, however, affect low 
frequencies ( + /- IdB) , and the trunk as a whole acts as a 
/^natural low-pass filter. Also, because of the way auto 
manufacturers calculate useful trunk volume, the enclosure in 
the corner of the trunk results in a smaller decrease in 

0 calculated useful trunk volume then do speakers mounted in the 
rear deck. 

When calculating trunk's volume, manufacturers neglect 
to count volumes that are (1) behind cosmetic panels 
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identified as cosmetic trim in the top view of a trunk in FIG. 
5, (2) before cosmetic trim but that are small or odd shaped, 
making the use of that space for storage of a suitcase or box 
nearly impossible, such as identified as negligible volume in 
5 the top view of a trunk in FIG. 6, and (3) around items which 
protrude into the trunk, such as speakers attached to the rear 
decks as shown in the rear view of a trunk in FIG. 7. The 
reference to negligible useful trunk volume means that the 
enclosure portion in the useful trunk volume is a small 
10 percentage of the useful trunk volume. 

" ""^^he frequency response of the configuration according 
to the invention is greatly superior to that obtained with the 
prior art. Using deck-mounted speakers, a "hole" in frequency 
response is normally experienced in the front seat between 60- 
15 80 Hertz. The graph of FIG. 3, which is a comparison between 
0 the front seat frequency response using deck-mounted speakers 

and the speaker arrangement of the invention, clearly shows 
that the hole between 60 and 80 Hertz is substantially 
eliminated. Similarly, using conventional deck-mounted, 
LI , 2 0 speakers a peak in frequency response is usually encountered 
M in the rear seat between 80 and 100 Hertz. Referring to FIG. 

4, which is a comparison between rear seat frequency response 
of deck-mounted speakers and rear seat response using the 
configuration of the invention, the peak between 80-100 Hertz 
25 is substantially eliminated. 

While the speaker is shown mounted in an enclosure 
according to the preferred embodiment, the speaker could be 
mounted in the trunk without a separate enclosure. Also, 
-t- although the enclosure is shown mounted in the left corner of 
3 0\\ the trunk, any rear remote area of the trunk would be 
^J^^cceptable for the purposes of the invention. 

While there are shown and described present 
embodiments of the invention, it is to be distinctly 
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understood that the invention is not limited thereto, but may 
be otherwise variously embodied and practiced within the scope 
of the following claims. 

What is claimed is: 



